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Introduction
 The

Joiner Gulch area has been impacted by landclearing and from wind-borne contamination from
copper smelting occurring from the late 1880’s through
the 1970’s. Today the land is affected by great erosive
forces because of the lack of vegetation (Figure 1).

 Recently

the Big Hole Watershed Committee began a
watershed-wide restoration initiative in the area.
Several restoration approaches have been applied such
as the application of organic fertilizer, native grass seed
to bare areas, and the use of coir mats to promote
hillside stability.
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Figure 7. Seeded and voluntary species in trays

Materials and Methods

 However,

before restoration efforts are widely
executed it is recommended to evaluate how much
resiliency is left in the environment and around it. One
way of doing that is to investigate the presence and the
viability of the seed bank of the target area.
Table 1-2. Results of the XRF analysis and the pH test
Metal and metalloid concentrations

pH concentrations

Figures 2-6. Various stages of our experiment (soil collection, greenhouse experiment setup, seedlings emerging, data collection, soil ana lysis).

 120 (one gallon) soil samples collected from the Joiner Gulch area in May 2018 right after snow melt and was

transported to Montana Tech greenhouse.
 Soil metals were measured using an X-ray Fluorescence analyzer (XRF) and pH measured with portable pH meter (Tables 1-2).
Figure 1. The research area that completely lost its fertile topsoil and is also impacted
by aeolian inputs of metal(loid)s.
 The soil samples were cleaned from bigger debris, mixed, and placed in plant growing trays. Twelve different
treatments and one control with ten replicates.
Objectives
 Seeded with a seed mix of seven plants including lupine, yarrow, fireweed, Missouri goldenrod, western wheatgrass, bluebunch wheatgrass, and basin wildrye. Trays were placed in naturally lit greenhouse and watered daily.
 The overall objective of this project is to test the
potential seedbank in the Joiner Gulch area that could
be activated for ecological restoration in a greenhouseResults
based seedbank test.
 Our results show that the soils of the studied area have a significant seedbank that we could activate.
Specific objectives:
 Beside the seeded 7 we found 10 additional species voluntarily emerge from the seedbank (Figure 7).
 Test the effect of additional native seed  Treating soils with different amendments significantly increased the grass (mean amendment = 184.25; F=
augmentation
5.153, P < 0.005) and forb (mean amendment = 133.2; F= 7.4467, P < 0.0001) seedling numbers (Figures 8-9).


Test the effect of different amendments that have  Seed augmentation significantly increased the seedling number in the case of both grasses (mean seed =
been utilized in earlier restoration efforts (bio 2669.63; F= 74.66, P < 0.0001) and forbs (mean seed =14148.4; F=785.57, P< 0.0001) (Figures 8-9).
fertilizer, synthetic fertilizer, mycorrhizae) on the  Mycorrhizae application had neither effects on grass seedling number (mean mycorrhizae = 7.81; F= 1.0575, P =
existing seed bank and the augmented seed 0.306) nor on forb seedling number (mean mycorrhizae = 19; F= 1.0575, P = 0.306).

Figures 8-9. Effects of amendments and seed augmentation on the
number of emerged grass and forb seedlings (Cont=Control; Bio=Bio
fertilizer; Syn=Synthetic fertilizer; Mix = Seed mix augmented)

Conclusions
 Results show that the soils of the studied area have a

significant seedbank that could be activated with the
different treatments. However, the diversity of species
appearing is rather low, therefore augmentation with
additional species is also highly recommended.
 Results of this study should be taken into consideration

for further restoration efforts in the area.
 A future field study by using the same amendments

and seed mix would be a helpful tool in confirming our
findings.
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